Myelin components that inhibit axonal regeneration are believed to significantly contribute tothe lack of axonal regeneration noted in the adult CNS. Three proteins found inmyelin-Nogo, myelin-associated glycoprotein, and oligodendrocyte-myelinglycoprotein-inhibit neurite outgrowth in vitro. All these proteins interact with the samereceptors, namely, the Nogo receptor (NgR) and paired immunoglobulin-like receptor B(PIR-B). As per previous reports, corticospinal tract (CST) regeneration is not enhanced inNgR-knockout mice after spinal cord injury. Therefore, we assessed CST regeneration inPIR-B-knockout mice. We found that hindlimb motor function, as assessed using the BassoMouse Scale, foot print test, inclined plane test, and beam walking test, did not differ betweenthe PIR-B-knockout and wild-type mice after dorsal hemisection of the spinal cord. Further, tracing of the CST fibers after injury did not reveal enhanced axonal regeneration or sproutingin the CST of the PIR-B-knockout mice. Systemic administration of NEP1-40, NgRantagonist, to PIR-B knockout mice did not enhance the regenerative response. These resultsindicate that PIR-B knockout is not sufficient to induce extensive axonal regeneration afterspinal cord injury. The rewiring of neural networks is a fundamental step in recovering behavioral functions after brain injury. However, there is limited potential for axonal plasticity in the adult central nervous system. The myelin-associated proteins Nogo, myelin-associated glycoprotein (MAG), and oligodendrocyte myelin glycoprotein (OMgp) are known to inhibit axonal plasticity and thus targeting the inhibitory pathways they participate in is a potential means of promoting plasticity and functional recovery. Each of Nogo, MAG, and OMgp interacts with both the Nogo receptor (NgR) and paired immunoglobulinlike receptor B (PirB). Here, we determined whether blocking PirB or/and NgR activity enhances axonal reorganization and functional recovery after cortical injury. We found that axons of the contralesional corticospinal tract sprouted into the denervated side of the cervical spinal cord after unilateral injury of the motor cortex. The extent to which this axonal reorganization occurred was far greater in mice lesioned during early postnatal days than in mice lesioned at an age when myelin had begun to form. This suggests that myelin-associated proteins might limit axonal remodeling in vivo. However, the number of sprouting fibers within either the corticospinal or corticorubral tract was not enhanced in PirB−/− mice, even in those treated with the NgR antagonist NEP1-40. Blocking PirB and/or NgR signaling also failed to enhance functional recovery with three motor tests. Our results suggest that blocking the activity of PirB and NgR is not sufficient to promote axonal reorganization or functional recovery after cortical injury. In the mice adult brain, neural stem cells (NSCs) proliferate in the subventricular zone (SVZ) of the cerebral cortex, and then migrate into olfactory bulb through rostral migratory stream to produce neurons. Though the migration of NSCs into the injured sites was detected, further enhancement of the migration of NSCs could be required for the regeneration of the lost brain function. In this study, immunohistochemical analysis of the adult mice brain showed that p38 MAP kinase (p38) co-expressed in the cells which express doublecortin that is a marker for migrating NSCs. This result suggests that p38 could involve in NSCs migration. To introduce activated form of p38 into NSCs, the recombinant p38 protein fused to cell-penetrating peptide, Tat, at N-terminus, was purified from E. coli. Western blot analysis revealed that these purified-Tat-fused protein (Tat-p38) was phosphorylated, and has kinase activity against its substrate, ATF-2. To determine whether activation of p38 in NSCs could enhance migration, NSC purified from the adult mice cerebral hemisphere was cultured in the upper chamber of Transwell, and Tat-p38 was added to the lower chamber. After 16 h, cell number in the lower chamber was increased in the Tat-p38-treated wells compared to the well treated with p38 peptide alone or Tat-GFP. In addition, the wells treated with Tat-p38 protein that lost kinase activity by the replacement of amino acids showed no increase in the number of migrating cells, suggesting that Tat-p38 kinase protein could be potent inducer of NSCs migration.
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